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Abstract. Animal toxins have shown applicability in treatments of various diseases, here some 
investigations of scorpion and spider venom peptides as cancer treatments have been presented. 
Scorpion peptides are believed to have antitumor and analgesic effects and may present the 
potential to be applied in human medicine as a drug for cancer. Similarly, some spider peptides 
either directly or indirectly are also proved to regulate tumour cell growth and death. Mechanism 
involved includes promoting cell apoptosis to prevent translocation of cancer cells thus control 
tumour growth. Such effects make these peptides promising drug candidates for cancer treatment.  
All five of scorpion venom peptide drugs being approved by FDA for clinical treatment, from which 
remarkable treating outcomes have been observed when treating cancers. In this paper, general 
aspects of different scorpion venoms as well as their anticancer mechanism have been thoroughly 
analysed, from which the successful application of Buthus martensii Karsch analgesic peptide in 
treating carcinoma was elected as the representative case. 
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1. Introduction 

By number, cancer is amongst the most significant causes of death globally, with a record-breaking 

number of 10 million deaths in 2020 alone, and statistically accounts for one-sixth of all deaths 

globally, of which accounts for 2.26 million cases, subsequently the source of over 685 000 deaths in 

2020 [1]. Cancer is a disease caused by mutations of certain genes such as tumour suppressor 

BRCA1/BRCA2 genes and is also a type of malignant tumour. Invasion, uncontrolled growth, and 

abnormal mass of cells are major properties of cancer. Smoking, infections, occupational exposure to 

environmental pollutants, malnutrition, and genetic factors are all intimately associated with the 

development. ‘Cancer’ is a general terminology for majority of diseases that cause dysfunctional 

organs or other parts of the body. One of the most noticeable characteristics of such illness is the rapid 

replication of abnormal body cells at an uncontrollable rate, which invades and metastases into major 

areas of individuals. Although figuratively speaking, early developments of cancer can be treated and 

cured at early stages, cancer is still seen as one of the most vicious, unpredictable, and detrimental 

diseases. It is also worth noting that despite many technological advances in this modern society, 

there is a severe lack of effective and safe approaches to destroy cancerous cells. However, there are 

also new directions which suggest the use of natural resources as a solution by minimizing DNA 

synthesis and metastasis whilst aiding apoptosis to achieve a non-aggressive way of creating a cure 

through the administration of scorpion and spider venom peptides as a therapeutic drug in clinical 

treatments.  

Cancer is believed to be the result of mutations of bases or genes within the chromosome which 

also consists of cellular transformations, this often gifts malignant cells some specific characteristics: 

Firstly, apoptosis and immunosurveillance properties in tissues will be terminated, resulting in the 

cell’s disability to recognize pathogens using the body’s immune system and activate natural defence 

mechanism; Secondly, certain genes coding for ion channel proteins or other expressions may become 
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misinterpreted or altered, which leads to cancerous cell proliferation (DNA synthesis) at rapid rates; 

Moreover, angiogenesis(making new blood vessels) is also a significant indicator of the dysfunctional 

system as its growth factors are often overexpressed in cancer cells, thus inhibition of these genes 

decreases tumour sizes; Additionally, mass depolarization of cells is a sign of a malfunctional system, 

the immune cells could even eventually aid the development of cancer by amplifying the sizes of 

tumours. Lastly, cancer has high mobility and has great potential to metastasize into other parts of the 

body and invade multiple locations.  

It has been universally recognized that ion channels have the role to strengthen mitosis and DNA 

synthesis, in addition to invasive activities of tumour cells [2]. The expression of the channels has 

been studied and concluded that overexpressed ion channels is directly related to many different types 

of cancers, namely glioblastoma and breast cancer. Ion channels have such an active role in pathways 

of apoptosis to induce cancer cell death in which activation of divalent cations e.g., Ca2+ in addition 

to monovalent cations such as Na+ and K+ (essential in both cell proliferation and apoptosis) and 

modulation of ion channels on plasma membranes which could be an effector to the carcinogenic 

progressions. These channels’ mechanisms enhance the progression of malignant cells and DNA 

synthesis, therefore facilitates the growth of tumours in size. Scorpion venom peptides have been 

experimentally validated to conclude their function through three named anti-proliferative 

mechanisms: 1) apoptosis, 2) artificially inhibited progression through the cell cycle and 3) 

prevention of translation and transcription in DNA replication. To start with, human-induced 

apoptosis was initially a result of increased expression of Bax gene, which pierces through the 

mitochondrion membrane to mediate programmed deaths of cancer cells. This cellular process may 

be one of the most important factors and is targeted in all cancer treatments as any increase in the 

expression of apoptosis can induce reduced tumour size, thus malignant cells can be successfully 

eliminated. Furthermore, remodelling of proteins at checkpoints by administration of Androctonus 

mauritanicus venom within the cell cycle has also provided crucial evidence for the anti-proliferative 

mechanism in colon cancer. Another example is BmK (Buthus martensii Karsch), in which replication 

was terminated at G1 phase during replication by retarding the regulatory protein cyclin D.  

Spiders are arthropods with a body length of 1-90mm, which is divided into two main parts: the 

head and abdomen [3]. Its mouthpart is the main section that secretes venom for killing prey. Most 

of the spider venom contains peptides, proteins, salts, and small organic molecules [4]. The peptides 

in spider venom can distort the central nervous system of its prey by interacting with the target 

receptors or ion channels, and these peptides have a high affinity and specificity to their targets. Due 

to those factors, spider venom is often studied in research for potential drugs that could be put into 

use in future. 

Several studies have focused on drug development by biotoxins from many different venoms of 

different species of spiders. Zhang et al. investigated the effect of venom of Lycosa vittate, from 

which five cell lines were tested to study the anticancer effect of venom from Lycosa vittata. The 

results show that the IC50 values for human prostatic carcinoma cell line (PC-3) were 31.6±2.5 g/mL. 

Surprisingly, the venoms exhibited specific cytotoxic ability against all the tested cell lines, and PC-

3 was the most susceptible target for all cell lines. These findings suggest that anticancer compounds, 

particularly agents that target PC-3, can be extracted from this venom. 

Scorpion venom (SV) is composed of a variety of peptides differed in functions and lengths, and 

inorganic compounds as well as free amino acids, which gives SV the ability to block or inhibit the 

ion channels which are generally overexpressed in cancerous tissues or cells, such as Voltage-gated 

Sodium Channels (VGSC) [5]. It is believed that SV not only has a huge potential in pluripotent 

ability in treatments of cancer through clinical drug administration but also indicates the presence of 

anticancer agents in certain species of scorpion for example Rhopalurus Princeps, stimulating 

immune system to enhances cancer defence mechanism without triggering adverse effects. 
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2. Spider Venom 

2.1. Enhanced anticancer effect of spider peptide LVTX-9 through fatty acid modification  

In a recent study done by Fengjiao Li et al, peptide LVTX-9 from Lycosa vittata was isolated to 

test its toxicity after modified by fatty acids (octadecanoic acid conjugation) [6]. The five lipopeptides 

produced had an increasing number of carbon atoms from 12 carbons to 20 carbons and an ascending 

order of hydrophobicity. Researchers have selected the mouse skin melanoma cells (B16-F10 cells) 

to test the ability of five lipopeptides to kill tumour cells via a Cell Counting Kit 8. It can count the 

number of live cells with the presence of an electron carrier by the reduction of a water-soluble 

tetrazolium salt to produce an orange formazan dye. All the lipopeptides in the experiment have 

demonstrated different cytotoxicity to the B16-F10 cells compared with the unmodified LVTX-9 as 

presented in figure 1. Among these lipopeptides, LVTX-9-C18 has shown the strongest cytotoxicity 

in both serum-free and serum-containing conditions, and the cytotoxic ability of LVTX-9-C18 was 

much higher than the cytotoxic ability shown by LVTX-9 (Figure1). 

 

Fig 1. LVTX-9 and five lipopeptides' cytotoxic effects on mouse skin melanoma cells in the media 

with serum (A) and without serum (B) were assessed using the CCK-8 assay, adapted from ref[6]. 

Another conclusion drawn in the same study showed the anti-proliferation property of LVTX-9-

C18 from colonial formation testing [6]. There were three groups of variables: the control group, 

10μM of LVTX-9 and 1μM of LVTX-9-C18. Mouse skin melanoma cells were cultured inside a plate 

with wells for 36 h, and then the required concentration of LVTX-9 and LVTX-9-C18 were mixed 

with the cells. After incubated under 37℃ for 7 days, a strong anti-proliferation effect of LVTX-9-

C18 (26 ± 2.9) against B16-F10 cells was observed. The colony of B16-F10 cells is significantly 

lower in the wells containing LVTX-9-C18 than in the control group (51 ± 12.0) and group treated 

with LVTX-9 (58 ± 11.4) as presented in figure 2. The colony formation of LVTX-9-C18 had a much 

smaller area, which indicated the efficient anti-proliferation effect of the lipopeptide LVTX-9-C18. 

However, this leads to a problem of lacking selectivity. 

 

Fig. 2 Effect of LVTX-9 and LVTX-9-C18 on anti-proliferation: (A) By using a colony formation 

assay, the viability of colony formation in mouse skin melanoma cells mixing with LVTX-9 or 

LVTX-9-C18 was assessed. (B) Bar chart presenting the colony formation quantitively. Adapted 

from ref [6]. 

Fortunately, it was also shown that LVTX-9-C18 has cytotoxicity to the 3D tumour spheroids 

based on a cytotoxic assay in vitro [6]. As a result, researchers conjecture that LVTX-9-C18 has the 
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cytotoxic ability to cancer cells in animals. Therefore, it has the potential to be taken into use in future 

medical treatment of cancer. Moreover, researchers have provided the following explanation for the 

significant enhancement in cytotoxic activity of LVTX-9-C18 in light of its physical and chemical 

properties: as LVTX-9 disrupts cancer cell membranes by binding to the membranes via electrostatic 

interaction, the addition of octadecanoic acid to LVTX-9 can raise its zeta potential, and zeta potential 

is an electrostatic potential found very close to the surface of particles floating in liquids. Therefore, 

an increase in zeta potential could improve the peptide's capacity to attach to cancer cell membranes. 

Additionally, the helical shape and the increased hydrophobicity improved LVTX-9's partitioning 

and insertion into cancer cell membranes. 

2.2. Anticancer effect of spider peptide toxin lycosin-I 

Hongwei Shen et al tested the ability of toxin lycosin-I to prevent the migration of malignant cells 

(PC-3 and DU-145 cells) and promote cell suicide [7]. Lycosin-I at the concentration of 5μM 

considerably prevent the translocation of those cells but does not affect cell apoptosis or any changes 

inside cells. However, researchers found that increased doses as 10μM and 20μM both cause cell 

death resulting from observation of the formation of dead cell bodies and other cellular changes. After 

48 hours, a solution for staining called DAPI was added to every well containing cancer cells, and 

the cells were then examined under a fluorescence microscope. It can be concluded from Figures 3 

that the apoptosis of cancer cells positive correlated with the concentration of lycosin-I. Experiments 

were also carried out in a mouse model. The outcome were the same as observed results of in vitro 

studies. Besides, the PCA cell migration was inhibited through the STAT3 signalling pathway.  

 

Fig. 3 The apoptotic rates of PCA cells when varied doses of lycosin-I were used. Adapted from 

ref[7]. 

Quantitative real-time polymerase chain reaction was utilized to identify modifications in gene 

expression levels [7]. When 5μM of lycosin-I was added to PCA cells, it was evident that MMP9's 

mRNA expression was considerably reduced, although other tumour intrusion and translocation 

genes showed no significant changes. This demonstrates how lycosin-I might prevent cell migration 

by suppressing MMP9 expression. In the examination of two caspase protein concentrations in PCA 

cells treated with lycosin-I, researchers found that the expression of two cleaved caspase proteins rose 

as dose increases. Lycosin-I might activate apoptotic signalling and increase apoptosis of these cancer 

cells at high concentrations because caspase protein transduces apoptosis signals or directly serves as 

an effector molecule of apoptosis, causing cytoskeleton disintegration and DNA fragmentation [8].  

Fatty acid modification of peptide lycosin-I has also been carried out, from which the five produced 

peptides were tested in A549 cell lines to validate the cytotoxicity of those lipopeptides in serum-

containing and serum-free media [9]. Results have shown that all the modified peptides possessed 

enhanced cytotoxic effect. More significantly, R-C16 was the most cytotoxic lipopeptide among all 

the five lipopeptides, and modification enhanced its efficiency by 3-4 times than the original form 
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lycosin-I. It was observed that R-C16 could destroy the cell membrane of cancer cells to cause 

apoptosis as have been observed from lactate dehydrogenase leaking assay and scanning electron 

microscopy.  

3. Scorpion venom 

The Rhopalurus juncues (also known as blue scorpion) is a type of scorpion inhabiting in Cuban 

island and is a member of the Buthidae family [10]. The SV has been researched for its pharmaceutical 

potential in clinical cancer treatments as a branch of biomedicine. Interesting enough, the venom has 

already been seen as a cure for cancer by the Cuban tribes long before its introduction to the modern 

medical field. The exposure to scorpion venom indicated cytotoxicity and selectivity against epithelial 

cancer cells while avoiding induction on normal cells. Quantitative analysis conducted by various 

researchers has shown, specifically in the MDA-MB-231 cell line at IC500.75 ± 0.15 (mg/mL), 

growth of breast cancer tumour cells is retarded and suppressed when the venom was administered 

after being extracted (via electrical stimulation) and centrifuged. Additionally, both breast cancer cell 

lines are two of the few most sensitive cells whose dosage between 0.1-0.75mg/ml reduced cell 

viability below 50% in data observed whilst other cancer cells do not perform in the same way at such 

low concentrations. Research has also demonstrated that primarily the pharmacodynamics of cancer 

treatment is via cell death associated with upregulated apoptotic genes for example Bax genes in 

addition to p53 (which functions through cell arrest, apoptosis). The increased expression of the 

Bax/BCL-2 gene proportion initiated the apoptosis pathway, incorporated Cyt c (cytochrome c) and 

stimulation of caspase cascades, resulting in the breakdown of substrates. Interactions with ion 

channels alter the cell morphology as well as volume: it was clear that malignant cells express 

invasive activity and grow mainly through the electrochemical ion channel efflux, for example Cl-, 

K+, which is induced indirectly by a rise in intracellular sodium ions as cells attempt to restore balance 

in early stages of apoptosis, though eventually shows reduced ion levels (from 151.5 mM total 

Na+/K+ concentration to 143.6 mM) [11]. Lowered total intracellular ionic strength initiates the 

cascade whose activity then becomes detached from its ionic strength, thus the initial decrease in the 

ionic strength can sustain apoptosis resulting in reduced cell size and volume [12]. Inhibitor 

tetrodotoxin (TTX) increases sodium and potassium ion ATPase activity and is evident to be prone 

to programmed cell death via apoptosis [13]. Rhopalurus Princeps (Rp) is also from the same genus 

which similarly presented inhibition of cancer cells. But more significantly, a high concentration of 

venom did not demonstrate cytotoxicity on normal cell lines whilst polarisation of Rp venom at 

extremely low concentrations exhibited great enhancement in apoptosis in BxPC3. The mechanism 

of action of Rp venom acts via three pathways: mitochondrial apoptosis, blockage of K, Cl channel 

and tissue invasion in which induction of apoptosis is the most predominant mechanism rather than 

inhibition of other metabolisms [5]. The venom has suggested a fascinating and advanced approach 

to the elimination of cancer through pharmaceutical treatments however its properties have not yet 

been fully unveiled.  

On the other hand, breast cancer, is a member of the most numerous stimuli of relating deceases 

which accounts for a jarring estimated percentage of 30% of all cancers annually [2]. Despite the pre-

existing treatments including chemotherapy and radiation therapy, adverse effects of these are 

unappealing, thus new approaches are needed to improve the efficacy and safety of such therapies. 

Cancer-induced pain is also a significant factor regarding the importance of pain as a prognostic 

symptom during the progression of the disease. BmK AGAP, Buthus martensii Karsch analgesic 

antitumoral peptide has shown astonishing properties of both analgesic and antitumor effect although 

the majority of the effects are unknown. Western blot, qPCR and immunofluorescence staining have 

all shown upregulated PTX3 expression in many cancer cell lines in breast cancer as cancer stages 

progress in comparison to normal breast tissues such as BT-549 in other investigated individuals.  

BmK was extensively researched and studied because of its early application in human medicine 

in various parts of China and other Asian countries [14]. Studies demonstrated that AGAP may be 
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capable of specifically inhibiting Na+ ion channels as it has an inhibitor effect on the mRNA 

transcription of VGSC (voltage-gated sodium channel) as well as regulating malignancy of many 

cancer cell lines. Although VGSCs are majorly expressed in later stages of cancer development, they 

still occupy an essential place in controlling invasion and mobility which thus has great importance 

to the pharmacodynamics of therapeutic drugs such as peptides in BmK. Invasive ability and motility 

are greatly reduced with the induction of TTX, in which MDA-MB-231 presented noteworthy 

downregulation of invasion capacity in presence of inhibitor TTX, as shown in figure 4 [15]. 

 

Fig. 4 At p<0.05, * TTX versus controlled situation [15]. 

Through sodium channel inhibition, invasive activity reduces, cells increase in volume as the 

concentration of Na+ rises, thus any alteration of Na+ concentration drastically results in 

accumulation of calcium ions, causing mass cell death via necrosis. As studies have introduced, Nav 

1.5 has been discovered in both lung and breast cancer cells which are significantly expressed in 

comparison with the surrounding non-cancer tissue (illustrated in Fig 5) [16]. Furthermore, the overall 

significant expression of VGSCα in MDA-MB-231 as shown was due to Nav 1.5 which 

predominantly accounted for 82% of the overall VGSCα mRNA in metastatic cells while the 

remaining 12% is formed by Nav 1.7 (shown in Fig 6), therefore concludes a possible relation 

between ion channels and migration of cancers [17]. It is also worth mentioning the positive 

correlation between the regulation of sodium channels and the occurrence of invasive characteristics, 

thus new treatments could become viable through the induction of ion channel blockages.  

 

Fig. 5 Mean IHC score of normal and tumor bearing tissues [16]. 
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Fig. 6 Relative expression of VGSC in cell lines [17]. 

A study performed by Kampo et al revealed the AGAP mechanism in defeating metastasis of 

species as indicated in figure 9 and 10 [5]. When varying doses (1 and 0.5 mg/kg) of rBmK AGAP 

was injected into model animals with breast cancer, tumour growth was greatly reduced both volume-

wise and weight-wise, showing the significance of both doses against cancer. As the table shows, 

many of scorpion venoms can induce the same effect on various types of cancer or even target the 

expression of the same genes. The most noticeable repetition is MCF-7 and MDA-MB-231, whose 

invasion ability, migration, as well as colony mitosis have been downregulated by SV from Leiurus 

quinquestriatus, Rhopalurus junceus and Tityus serrulatus etc. Despite the similarity in affected 

genes, there is also unavoidable variance in their mechanisms. Some are functioned by reducing 

expression of MMPs (matrix metalloproteinases, closely associated with cell proliferation) whilst 

some inducing the regulation of PTX3 (pentraxin 3) and P53, the latter often acts as a tumour 

suppressor to control cell division at constant rates. Studies have presented the idea that PTX3 is 

significantly expressed in tumours, therefore by the downregulatory effect of BmK AGAP (analgesic 

peptide), cancer stemness can be consequentially reduced, thus decreasing the possibility of relapses.  

Table 1 different venoms and their effects on cancer cell lines [5]. 

Species Venom/Peptide Action Target 

Androctonus 

crassicauda 
Whole venom 

Inhibits proliferation of 

human neuroblastoma 

(SH-SY5Y) and human 

breast (MCF-7) cancer cell 

lines 

Induces apoptosis 

through increasing nitric 

oxide production, 

caspase-3 activity and 

depolarizing 

mitochondrial membrane 

and arrests S phase 

Androctonus 

crassicauda 

Non-disulphide-

bridged peptides 

(NDBP), AcrAPI and 

AcrAP2, and their 

high cationic 

analogues (HC-

AcrAP) (0.001-100 

uM) 

HC-AcrAP analogues 

inhibit the proliferation of 

human lung 

adenocarcinoma (H460), 

breast carcinoma 

(MB435s) breast 

tumorigenic (MCF-7) and 

prostate carcinoma (PC-3) 

cell lines (IC50 2-3.6 uM) 

Probably inducing cell 

lysis 

Androctonus 

Bicolor 

Androctonus 

crassicauda 

Whole venom (500-

1000 ug/ml) 

Inhibits proliferation of 

human breast (MDA-MB-

23 I), and colorectal (HCT-

8) cancer cells 

Induces apoptosis more 

than necrotic death, and 

arrests cells at GO/Gl 

phase, upregulate p53, 

downregulate Bcl-xL 

Androctonus Whole venom (20- Inhibits cell motility, and Two mechanisms 



Highlights in Science, Engineering and Technology FENBC 2022 

Volume 19 (2022)  

 

189 

crassicauda, 

Androctonus 

bicolor 

100 ug/ml) prevents colony mitosis of 

human breast, (MDA-MB-

231), and colorectal (HCT-

8 and HCTI16) cancer 

cells 

proposed are i) a decrease 

in the expression of 

MMPs, and ii) a 

reduction in the 

phosphorylation levels of 

FAK, which is involved 

in cell migration and 

invasion. 

Androctonus 

mauritanicus 

Gonearrestide peptide 

(18 aa, 2192 Da) 2-

200 uM 

Inhibits the proliferation of 

human colon cancer cell 

line HCTI16 in dose-

dependent 

Arrests cancer cell cycle 

in Gl phase via 

modulating cell cycle 

checkpoint proteins 

(down-regulate CDK4, 

and upregulate cyclin D3, 

p21, p27) 

    

 

(Table continued) 

Species Venom/Peptide Action Target 

Buthus 

Martensil 

Karsch 

BmK70-80kDa 

SVCIII (1-50 

ug/ml) 

Inhibits proliferation of human 

acute monocytic leukemia cell 

line (THP-I) and the human T 

lymphoma (Jurkat cell line) 

and induces cell cycle arrest at 

GI phase 

Inhibits NF-kB activation 

through inhibition of Ik-Ba 

phosphorylation, degradation 

and p65 nuclear translocation 

 

BmK 50-60 aa 65 

kDa (10-200 

ug/ml) 

Inhibits proliferation of DUI45 

human prostate cancer cell line 

Enhances expression of 

apoptotic gene, Bax, reduces 

anti-apoptotic, Bcl-2, 

expression, and arrests 

cancer cells at GI/S 

    

 

Although scorpion peptides were said to have the characteristics, very little research has been 

conducted since the discovery. This experiment completed by S. Kampo is ground-breaking as the 

results have indicated that, great shrinkage in tumour size observed via sphere formation by siPTX3 

as well as reduced invasive and migrative traits of both metastatic cell lines, MDA-MB-231 in 

addition to MCF-7 [2]. Through application of western blot, evidence has been exhibited which 

supports the ideology in which PTX3 expression has a great correlation with stemness, EMT 

(epithelial-mesenchymal transition) and potential for metastasis. When both species were treated with 

rBmK AGAP, it is notable that BmK has shown to have inhibiting property to cancer cell proliferation 

and may show a connection to cell stemness through a dose-dependent manner. Viability of both 

species have shown evident of almost three-fold reduction shown in Fig.7, showing an effective 

reduction in proliferative activities of BmK AGAP treated samples, therefore validates the direct 

relation between suppressed DNA replication and downregulated expression of PTX3 in breast cancer 

cells. As Fig 8 has illustrated, relative mRNA expressions of PTX3 decreased by nearly 50%, from 

2.6 to 1.4 48h after a controlled dosage of 30 µM for both cancer cell lines, unveiling the inhibitive 

ability of PTX3 in cancer cells. Furthermore, rBmK AGAP also presents a tendency to inhibit 

migration and invasion of both metastatic cell lines at dose-dependent manner when each cell line is 

examined under individual assay. 
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Fig. 7 Half maximal inhibitory concentrations of rBmK AGAP for different cell lines, viability 

treated by MTT assay [2]. 

 

Fig. 8 Supressed PTX3 expression of different metastatic cell lines [2]. 

Subsequently, the effect of rBmK AGAP is also investigated in vivo through measurements of 

mice weights, tumour sizes and masses of tumours [2]. Treated mice have shown a decline in PTX3 

levels compared to untreated, and all administration of drugs are at controlled doses of 0.5 and 1 

mg/kg. Figure 9 reflects a decrease in mass of untreated mice, whilst both treated species have 

maintained a relatively stable weight throughout 20 days of investigation. Data shows a significant 

decrease in mass in untreated mice whereas treated mice show steady weight change despite reduced 

tumour size. Fig. 10 conveys the difference in tumour weights where mice treated with 1mg/kg has a 

decreased mass of 2g comparative to 2.9g in mice treated with saline (untreated), showing significant 

shrinkage of solid tumour. By combining both figures, it is evidently proven that tumour mass has 

seen remarkable declines in comparison to untreated mice although there is increase in overall body 

weight of both treated species. Mice treated with saline have mirrored higher percentage of tumour 

mass in body weight, in which reduced weight in figure 9 could be a result of continuous metastasis 

and invasion of such cell lines, resulting in decreased overall body mass as cancer cells develop, 

which unsurprisingly correlates with one of the major symptoms of cancer observed in human: weight 

loss. Thus, this reflects the potential of cancer treatment through the use of BmK AGAP extracted 

from scorpion, and further introduces prospects and potential of this cancer demolishing compound.  

 

Fig. 9 Weight changes in xenograft tumors bearing and rBmK AGAP treated animal models over 

20-day period [2]. 
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Fig. 10 Recorded mean mass change of tumor weight in treated and untreated mice [2]. 

4. Conclusion 

In conclusion, the discovery and implementation of novel technologies enable us to learn more 

about the substances inside animal venom and their usages. Although no drugs composed of spider 

and scorpion venoms have ever been used as cancer medication historically, the development of 

biotoxin drugs might alter drastically if at least one of the genomes is decoded [18]. The synthesized 

peptide conjugation is required not only to alleviate the problem of toxin cytotoxicity but also to 

modify current treatments. Both scorpion peptides’ characteristics, anti-cancer and analgesic abilities 

have huge pharmaceutical potential in clinical applications. In the future, scientists can create and 

modify drugs by using the research of structure-function relationships and other mechanisms. 

However, more work still needs to be done in the therapeutic application of components produced 

from animal venoms for the treatment of certain types of cancers. 
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